Purpose To obtain physician assistant (PA) student perceptions about an interprofessional education (IPE) training experience embedded in a multidisciplinary science course.
INTRODUCTION
Interprofessional education (IPE) opportunities within academic health science centers are becoming increasingly prevalent because more health professions adopt accreditation standards to address effective teamwork and team-based care. Interprofessional education occurs "when students from 2 or more professions learn about, from, and with each other." 1 Basic science courses within health professional curricula are not traditionally used as opportunities for IPE. However, multidisciplinary basic science courses can provide an effective opportunity for student IPE learning. 2 Interprofessional education experiences integrated into curricula can help prepare health care students to function in teams with the ultimate long-term goal of improving patient outcomes. Health care professional students generally take basic science courses in the first semester or first year of the curriculum. Introduction to IPE early in the curriculum is appropriate and perhaps ideal if the basic science learning outcomes can be enhanced through an interprofessional approach. 2 It is of particular importance that physician assistant (PA) students have strongly expressed that IPE experiences should be required early in their training. 3 In 2015, our institution established the Center for Interprofessional Education and Collaborative Practice (CIPECP). The goal of the center is to coordinate student education using a team-based, patient-centered approach that delivers the highest quality of care and results in improved health care outcomes. As a follow-up to CIPECP outreach activities, we partnered with the Department of Physiology to develop a valuable and meaningful IPE experience for its interdisciplinary course, which included PA, physical therapy (PT), and graduate studies (GS) students. Physician assistant students take a human physiology 4-credit hour course in their first semester. Embedding an IPE experience in the first semester of the PA program promotes early collaboration among students and can help demonstrate achievement of Standard B1.08 of the Accreditation Standards for Physician Assistant Education: "The curriculum must include instruction to prepare students to work collaboratively in interprofessional patient-centered teams." 4 The objective of this study was to evaluate the effectiveness of an IPE experience integrated into a multidisciplinary, basic science (human physiology) graduate course that focuses on the integrated physiology of cell, tissue, organ, and body systems with an added emphasis on selected pathophysiological conditions. The course is divided into discrete blocks, including gastrointestinal, renal, neural, endocrine, cardiovascular, and respiratory. The IPE experience was embedded at the end of the endocrine block. The clinical focus of the case-based session was the female athlete triad, a multifaceted endocrine disorder, 5 and the IPE focus was on 2 Interprofessional Education Collaborative (IPEC) competencies 6 : (1) roles and responsibilities (RR) and (2) teams and teamwork (TT). The IPE student learning objectives for the case-based activity corresponded to the following 2 IPEC subcompetencies:
1. Communicate one's RR clearly to other health care professional students (RR1). 2. Integrate the knowledge of other professions to inform care decisions while respecting patient values and priorities and preferences for care (TT4).
METHODS
One week before the IPE experience, all students were provided with review articles that focused on the female athlete triad condition from each discipline's perspective (PA, PT, and preclinical science). Those articles were posted on the university's electronic educational platform. Because it is important to articulate to students the purpose of the IPE experience before the activity so that they can better understand its significance, 7 the specific student IPE learning expectations and IPE stimulus questions were included in an electronic document and on hard copy.
On the day of the exercise, 60 minutes was allotted for the IPE experience. The students were given 5 minutes to complete the pretraining survey, 30 minutes to discuss the IPE stimulus questions (in small interprofessional groups of 8 or 9 students), 20 minutes to provide oral answers during a group report for each question, and 5 minutes to complete the posttraining survey. Six faculty facilitators were available in the classroom throughout the IPE session.
Study Design
Students were asked to complete pretraining and posttraining surveys using an electronic device, such as a laptop or a smart phone. The surveys were used to collect student perceptions of achievement of IPEC subcompetencies (RR1 and TT4) and to evaluate the IPE experience. Students were asked to participate in the research portion of this study, and consent was implied by completing the surveys. The research portion was anonymous and was approved by the institutional review board at our institution (#9260).
Data Collection and Analysis
A Likert-type scale ranging from "strongly disagree" to "strongly agree" (1-5) measured the responses to 2 IPEC subcompetency questions on both pretraining and posttraining surveys and measured the responses to 5 questions on the posttraining survey that targeted students' perception of the IPE activity. The posttraining survey also included an open-ended question: "Once you graduate and enter your profession, how will this experience change how you interact with the other professions represented today?" All analyses were performed using the Statistical Analysis System (version 9.4). The pretraining and posttraining unpaired comparisons were performed using the Wilcoxon rank-sum test.
RESULTS
Pretraining and posttraining surveys were offered to 74 students enrolled in the PA (n = 30), PT (n = 35), and GS (n = 9) programs. Student participants included 38 females for the pretraining and posttraining surveys, 25 males for the pretraining survey, and 24 males for the posttraining survey. Pretraining and posttraining survey responses by educational program were as follows: GS 6 (pretraining) and 5 (posttraining); PA 30 (pretraining) and 29 (posttraining); and PT 27 (pretraining) and 28 (posttraining). In the end, 63 (pretraining) and 62 (posttraining) surveys were analyzed, representing response rates of 85.1% and 83.7%, respectively.
A summary of the assessment of IPEC competencies across student groups is provided in Table 1 . A statistically significant improvement was observed for all students in combination, as well as for PA students alone, with regard to pretraining and posttraining survey questions related to RR1 and TT4 competencies. Table 2 provides a student evaluation of the IPE exercise across all students. The student responses support accomplishment of several of our objectives for the activity. It is important that in response to our open-ended question, several PA students also communicated a personal improvement in perspective corresponding to individual roles (6 students), collaborative teamwork (6 students), or both themes together (9 students).
DISCUSSION
Certain basic science courses at our academic health science center and other centers are delivered to a multidisciplinary group of students. If developed in a meaningful way, IPE experiences embedded early in the curriculum can help increase collaboration among health care students throughout their entire program. Regarding the level of our learners, PA students participated in this IPE experience during their first semester, GS students during their second semester, and PT students during their third semester. The lower baseline scores and significant improvements noted in the PA group could be related to their relative inexperience in working with other health care professionals at this early stage of their training. However, the low pretest scores for PA students compared with students in the other programs are also consistent with previous findings related to readiness for IPE learning. 8 Indeed, Hertweck and colleagues recorded significantly lower scores in the "teamwork and collaboration" and "roles and responsibilities" subscales of the RIPLS (Readiness for Interprofessional Learning Scale) for PA students compared with those in other health care professions. 8 Most importantly, the significant improvement in RR1 and TT4 IPEC scores for PA students in this study demonstrates the value and efficacy of early IPE training in PA curricula.
Although PT students demonstrated a marginally significant improvement in RR1 and TT4 objectives, GS students failed to perceive improvement on either of these measures. Nevertheless, we feel that inclusion of basic science students in IPE activities is important because IPE could ultimately increase the translational validity of basic science research and overcome obstacles to achieving multidisciplinary and interdisciplinary collaborations. In turn, PA students would stand to benefit from early interactions with biomedical researchers to improve the PA students' understanding of rigorous scientific principles that will support evidence-based PA practice.
A recent study described positive attitudes toward IPE in PA students soon after matriculation, although enthusiasm had diminished by graduation. 9 The transition from simulated IPE exercises to direct interprofessional patient care in advanced PA students might sustain positive attitudes 3 and allow for the evaluation of more advanced IPEC competencies. A limitation of this study is the relatively small number of health care professions represented; larger-scale assessments incorporating additional groups that commonly interact with PAs (eg, nursing students) would be valuable. In conclusion, using existing multidisciplinary courses for early IPE experiences can be valuable for elevating PA students' competencies in terms of interprofessional roles and teamwork. Although such improvements in collaborative learning are expected to drive the quality and efficacy of team-based practice and patient care in the future, additional studies that stringently assess the effects of IPE on ultimate clinical and public health outcomes remain necessary. 
